
 

 

 

DO TRY THIS AT HOME ACTIVITY PACK 
 

A SET OF FUN ACTIVITIES FOR YOUNG PEOPLE & GROWN-UPS TO ENJOY 

(SUPERVISION OF CHILDREN BY A SENSIBLE ADULT IS ADVISED!) 

What will you try at home today? 

Contents:  

o TASTING WITH OUR EYES? (ADULTS) 
o TASTING WITH OUR EYES? (KIDS) 
o GENETICS IN THE KITCHEN 
o GEOCHEMISTRY GARDENING: PART 1 
o MINI MRI MACHINE 
o THE EATWELL GUIDE * 
o LET’S BE MELODRAMATIC! 
o BUILD AN ANIMAL* 
o CARDS & CLIMATE * 
o COOKIE ARCHAEOLOGY * 
o MATCH THE METHANE 
o CODE BREAKERS 
o COLOUR THE SEAS 
o BUILD A CELL * 
o BUILD A TRILOBITE  
o BOUNCY BALL OLYMPICS & THE DUNLOP TEST 

 

o USING HELA CELLS TO STOP VIRUS INFECTION 
o GEOCHEMISTRY GARDENING: PART 2 
o CREATE AN AEROFOIL 
o BENDING RAINBOWS: DETECT TINY PLASTICS 
o MAKE YOUR OWN SEAWEED FERTILISER 
o SUPERBUGS! 
o BREATH ANALYZING SENSOR 
o LET’S TRAP SOME LIGHT 
o ADVANCED ELECTRON MICROSCOPY OF 

SEMICONDUCTORS 
 

* Long documents included in a separate pack. 

Complete activities and get stamps for 
your Children’s University Passport by 

using this code YELLOW0592 
www.childrensuniversity.co.uk/childrens-

university-online  

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE YOU 
CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE THE FUTURE… 
Find out more at www.futuresnight.co.uk 

 

http://www.childrensuniversity.co.uk/childrens-university-online
http://www.childrensuniversity.co.uk/childrens-university-online
http://www.futuresnight.co.uk/


 

 

 

BENDING RAINBOWS 
Detection of tiny plastic 

Is it possible to detect small plastic which are invisible to our eye? 

We are working as Marie Curie Research Fellow 
on H2020 project called MONPLAS. In our 
project we will build devices that can detect and 
identify micro and nano plastic particles from 
food, water and other beverages. We use light 
and its properties for the detection and 
identification of the tiny plastics. Did you know 
when light hits any particle it is absorbed, 
reflected and transmitted; analysis of the 
scattered and absorbed light can give great deal 
of information about the particle it interacted 
with and in essence help identify it. To find out 
more about MONPLAS follow us on Facebook, 
LinkedIn, Twitter and Instagram. 

 

Scientists have succeeded in making 
invisibility cloak by bending light around 
the object they wish to vanish. Imagine 

someday you will be able to sneak around 
like Harry Potter & his friends 

 
Activity 1 
Broken Pencil. 
 
Things needed for the activity: glass, a pencil, and some water. 
 

• Fill about three-quarters of the glass with water and place it on a flat surface 

• Put the pencil in the glass of water 

• Have your friend look at the glass and guess whether the pencil is broken or not 
 
Explanation: 
 
Light travels through different materials, or mediums, at different speeds. In  
this experiment, light first travels through the air, which is easy to move through, 
and then through water, where it slows down. This change in speed causes the  
light to bend, meaning that the part of the pencil that is in the water will appear 
shifted.    

POINT TO PONDER! 
Do you know how many microplastic particles can be released by opening a plastic bottle? 

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

https://www.youtube.com/watch?v=DOsro2kGjGc&ab_channel=BozemanScience
https://www.youtube.com/watch?v=DOsro2kGjGc&ab_channel=BozemanScience
https://www.youtube.com/watch?v=VsxxO1YgQVI&ab_channel=7activestudio
https://www.facebook.com/h2020monplas/?ref=page_internal
https://www.linkedin.com/company/monplas/
https://twitter.com/H2020Monplas?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.instagram.com/h2020monplas/?hl=en-gb
http://www.futuresnight.co.uk/


 

 

 

Activity 2 
Which way is the arrow? 

 
Things needed for the activity: a see-through bottle, a piece of paper, a marker pen, a ruler 
(optional) and some water. 
 

• Draw an arrow pointing towards right side on the page 

• Fill the bottle with water and close the lid to avoid spillage 

• Place the bottle on a table  

• Hold the paper with the arrow drawn on it 10-15 cm behind the bottle (the distance 
between the bottle and page might need adjusting until the image of the arrow is clear) 

• Ask your friend which way the arrow is pointing 

• They should have said left side 

• Remove the paper from behind the bottle and show it to your friend  

• The arrow is in fact pointing towards the right side 

• Is this MAGIC? No, it is due to refraction, which is bending of light when it travels from one 
medium to another. 

 
Explanation:  
 
As the light travels from air into the water, the speed of light changes, causing it to bend. The bottle 
of water behaves like a convex lens bending the light twice (first when it enters from the air into the 
water and then the second time when it exits from the water into the air towards the paper) 
concentrating the light onto a focal point, usually near the centre. After light passes through the 
focal point, the rays cross over each other and cause images to appear reversed. That’s why the 
arrow appears reverse in direction. 
 
Link to research: 
Microplastics have globally been detected in food, beverages, soil and marine environment, which 
has raised scientific interest and public health concern during the last decade. 
 
o Do you know the properties of light such as absorption, scattering and transmission can help 

us to detect the tiny plastic particles in our food and water?  
o Do you know how many tiny plastic particles are consumed by humans when they eat 1kg 

fish?*  
 

Rainbow is formed because of refraction (bending) and reflection (bouncing 
back) of light. The sun light is not white in colour but made of the 7 colours 

we see in the rainbow. 

 

 
 
 

 
Aisha Bibi & Syed Atif Iqrar, MONPLAS & Aston University 

*A minimum of 36 pieces of microplastics 



 

 

 

  

PRIMARY SCIENCE 

How can we support learning in primary school science? 

 
The Teacher Assessment in Primary Science 
(TAPS) research project is based at Bath Spa 
University and funded by the Primary Science 
Teaching Trust. TAPS works with teachers across 
the UK to develop resources to support science 
and enquiry. The resources include practical 
activity plans created with teachers in all four 
nations of the UK. Over 220,000 users from 123 
countries have downloaded TAPS resources.  
The project helps to raise the profile of primary 
school science and provide guidance for 
supporting learning with hands on activities. 
 

 

Every science enquiry leads to more 
questions to investigate… what would you 

like to investigate next? 

 
Materials sort starter activity 
 

• Collect / make some small balls and spherical objects from around your house / class. 
E.g. balls, rubbers, rolled up foil, plasticine, cotton wool, acorns, marbles, pompoms etc. 
 

• Talk about the materials and their properties – which fancy science words can you use?! 
E.g. flexible, transparent, plastic, elastic, rubber, stretchy, opaque… 
 

• How many different ways can you sort the materials?  
E.g. natural and man-made, hollow and solid, translucent and opaque…   
 

• You could take a photo of your groupings and talk to others about how they have sorted 
their materials. 

There are many different kinds of science investigation e.g. pattern seeking, fair testing, 
observation over time, research using secondary sources and classification (like the activity 

above). Which science questions do you have? Which kind of investigation could answer them? 

 

 
THI ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST, CREATE THE PRESENT AND IMAGINE THE 
FUTURE… Find out more at www.futuresnight.co.uk 
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Dunlop balls activity  
 
Scottish inventor John Dunlop created a new inflatable rubber tyre for his son’s tricycle. He 
compared his new wheel and the old metal wheel by rolling them across the yard together and 
found that the metal wheel stopped but the new wheel continued until it hit the gatepost and 
bounced back. This helped him to invent pneumatic (air-filled) tyres! 
 
We are going to use Dunlop’s ‘bounce-back’ way of testing bounciness to investigate materials. 
You can use the balls/items collected in the first activity and test them down a ramp and/or 
against a wall.  
 
Planning and setting up is the focus for this investigation, so talk about: 

• How to make a fair comparison between the ‘balls’ e.g. will you keep the ramp and 
starting position the same? 

• How will you measure the difference between the’ balls’ e.g. put masking tape/sticky 
notes on the floor, with a ruler/tape measure? 

• Do some practice runs e.g. on different surfaces, with the ramp at different heights, so 
that you find a set up that works. 

Carry out your investigation and talk about your findings. 
 

 
Other things you could try: 

• Try other ways to measure bounciness e.g. height bounced, 
number of bounces when dropped from a set height. 

• Try bouncing a collection of bigger balls – do this outside! 

Find 100 other activity plans on the TAPS website: 
https://pstt.org.uk/resources/curriculum-materials/assessment  

 
Share your science investigations with other children and teachers around 

the world on Twitter by tagging @PriSciEarle  

Dr Sarah Earle, TAPS project lead, Bath Spa University 

 

https://pstt.org.uk/resources/curriculum-materials/assessment


 

 

  

BREATH ANALYZING SENSOR 

Let us detect diabetes using breath analysing sensor! 

Diabetes and related complications are a 
growing health concern worldwide. Normally 
blood tests are carried out to detect and 
manage diabetes. This can be highly 
inconvenient to patients. 
 
An alternative way to detect diabetes is to 
detect levels of acetone gas in the air someone 
breathes out. This is because there is much 
more acetone gas present in the exhaled breath 
of diabetic patients. 
 
A breath analysing sensor can detect acetone in 
exhaled breath, meaning it can be used to 
detect diabetes too! This process is very simple 
and totally painless.   

 

Fun fact: The concentration of acetone gas 
increases up to 10 times in diabetic 

breath. A breath analyzing sensor can 
detect diabetes painlessly. 

Activity 1 
John loves science. John knows that many children need to test themselves for diabetes for few 
times in a day. Normally, doctors draw blood from the children to detect diabetes. It is painful and 
not convenient at all. But, scientists have developed a breath analyzer that can detect diabetes 
from exhaled breath. John met one scientist to know more about it. John also wanted to test 
himself. The scientist gave him two options. In your opinion, which option is convenient for John? 

 

The exhaled breath of the patients with severe or untreated diabetes may smell like rotten apples. 
The smell comes from the presence of higher amount of acetone. 

Do you think scientists should also develop other types of breath analyzers that can detect other 
diseases, such as lungs infections or COVID? 

 

 
THI ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE…Find out more at www.futuresnight.co.uk 

 

Normal breath

Breath gas

Normal breath gas
Acetone gas

Diabetic breath

Acetone

Normal breath gas
Acetone gas

Option 1
The scientist wanted to draw blood
from John’s hand. It is painful. John
was so afraid. The scientist would send
the blood to the laboratory for testing.
It may took one day to get the result.

Option 2
John could blow his breath in front of a
breath analyzer. The analyzer will
examine the breath and will give result
instantly. It is totally painless. It is so
much fun. It is easy to understand too.

Your answer:

http://www.futuresnight.co.uk/


 

 

 

Activity 2 
John borrowed the breath analyzer from the scientist. He went to the playground to test his 
friend’s breath for diabetes. John asked his friends to blow their breath in front of the analyzer. 
John took notes about his friend’s breath.  
 
Friend 1 and Friend 2 had very low level of acetone in exhaled breath (only one red circle). 
Friend 3 and Friend 4 had very high level of acetone in exhaled breath (ten red circles). 
Friend 5 and Friend 6 had very low level of acetone in exhaled breath (only one red circle). 

 
 
John loves the breath analyzer so much. It is so much fun to use. John points out some advantages 
of breath analyzer: 

• It is completely painless.  

• Easy to use and understand. Anyone can operate it. 

• Can be used anytime, even during sleeping. 

• It is fast. Results can be obtained instantly. 

• It can be useful to the patients who need to check diabetes few times in a day. 
 
Please see the video for the answers: https://www.youtube.com/watch?v=41b72aW3QyU 
Acknowledgement: Marie Skłodowska-Curie Individual Fellowships (Project No.: 898736). 

Fun Fact: Other diseases, such as kidney diseases, lungs inflammations, 
airway inflammation, bacterial infection, liver diseases, schizophrenia, 
asthma, cancers can be detected using breath analyzing sensors. These 

sensors will help hundreds of thousands of people to diminish serious health 
problems and life threatening side effects. Scientists are working hard to 

make these sensors available soon.  

Dr. Md. Arafat Mahmood, Department of Mechanical Engineering and Aeronautics, City, University 
of London 

 

Friend 1 Friend 2 Friend 3 Friend 4 Friend 5 Friend 6

How many John’s friend had diabetes or 
related complications?

Your answer:

Mention the identity of John’s friends who 
may had diabetes or related complications?

Your answer:



Build-a-cell activity: Background! 

The main cell parts (organelles):  

Plasma membrane (one per cell)  
(Plas-ma-mem-brain)  

This is the outer part of a cell (like the outer balloon 
part of a water balloon). It contains lots of different 
molecules- fats, lipids and carbohydrates! 

Nucleus and nuclear envelope  
(most cell types have just one) 
(Noo-clee-us)  

The nucleus holds the instructions that tell a cell what 
to do, the instructions are written in the form of a 
chemical called DNA (DeoxyriboNucleic Acid), so the 
nucleus is like a mission control centre! The outer 
wall of this control centre is called the nuclear 
envelope! 

Mitochondria (multiple in one cell)  
(Mite-o-con-dree-a) 

These are the ‘powerhouses’ of the cell- they provide 
the fuel/energy (power) that a cell needs to function! 

Ribosomes (millions per cell) 
(Ri-bo-soam-s)  

These are protein-making machines, proteins 
provide the cell with a lot of its structure and the 
machinery to stay alive. 

Endoplasmic Reticulum (ER) (long structure) 
(En-dough-plas-mick-ret-ic-u-lum)  
 
 

 

This maze-like structure helps to add more cool 
features onto proteins coming from the ribosomes, 
while helping to transport proteins to where they 
need to go next! 

Golgi (looks like piles of pitta bread) 
(Gol-gee) 
 

This is similar to the ER, it adds more features (like 
fancy sugary parts) to proteins coming from the ER 
and packages them to go to the plasma membrane 
or to be released from the cell! 

Centrioles (2 per cell) 
(Sen-tree-oles)  

These are two tiny cylinder-shaped structures in the 
cell. There is a bigger ‘mother’ and smaller ‘daughter’ 
centriole. They help cells to ‘divide’. Cell division is 
when a cell forms two new cells, reproducing itself. 

What are cells? 

• Cells are the building blocks of your body- they form every part of you! 
• There’s an estimated 37 trillion cells in the average human body! 

• Cells are basically teeny tiny sacs of liquid, (imagine tiny see-through water 
balloons) containing lots of different parts. 

• In the same way that your organs (e.g. heart, lungs and brain) help you to breathe 

and live, cells have their own tiny versions of organs called ‘organelles’. 

• Each cell part (organelle) has it’s own job to do, so that a cell can stay alive and 
carry out the important jobs to keep you alive! 



Build-a-cell activity! 

Cell-building materials you will need: 

• Scissors 
• Sticky dots, glue or Sellotape to stick your cell parts down! 
• Coloured pens or pencils for drawing and labelling cell parts. 
• Paper plate (if you don’t have one, you can use a normal plate to trace around on white 

plain paper and cut out a plate-shaped circular piece of paper. 
• Coloured paper or card (it doesn’t really matter which colours, but it might be good to 

keep each part of the cell the same colour!) 
• Pipe cleaners, if you don’t have these you can draw on the shapes instead. Or you can 

use straws, roll up some paper into long tubes, or use old hairbands or elastic bands- 
whatever works best! 

Once you’ve got the materials, you can try building a cell something like the one I made below, 
and if you’re on paper, try labelling the different parts!  

  

Alternative activities: 

Jingle cells, Jingle cells…Why not make smaller versions of cells and hang them on the Christmas tree? 

Cell cookies… Grab some icing and baking decorations, you can make plain cookies and add yummy cell parts on top! 

 

 

 

 

1) Fun fact about my work as a scientist:  my research looks at cells of the immune system 

The immune system is a group of special cells, that travel around your body through your blood, with the important 
job of killing any harmful germs like bacteria and viruses that can enter your body and cause you to fall ill! 

You may have spotted a bonus 
cell part here…  

Vacuole: this acts as a kind of 
storage box inside the cell 
where nutrients and cell waste 
can be kept! 



Excellent examples from past cell-builders! 

 

 

2) Fun fact about my work as a scientist:  my research studies how the immune system interacts with cancer cells 

A normal cell turns into a cancer cell when the set of instructions (DNA) inside the normal healthy cell is damaged by 

things like toxic chemicals from cigarette smoke, or UV light from the sun. These cancer cells divide (reproduce 
themselves) too quickly, and without control, which can form solid lumps of cancer cells in the body called ‘tumours’. 
These tumours can damage organs, so I’m studying how we can kill off cancer cells using the immune system as a 
cancer-killing weapon! 

















































This exercise teaches the concepts of weather and climate, and 
introduces the idea that climate change impacts different people in 
different ways.
The exercise consists of a series of eight postcards from different 
people from around the world. Each postcard describes the current 
weather where they live, and how they have been affected by an 
event, which will likely become worse due to climate change.
The main lesson to be learnt is that weather changes day-to-day, 
whereas climate generally stays the same year-to-year. If you have 
one week of warm weather, this does not mean the climate has 
changed as you wouldn’t expect the same to happen to following 
year. The next lesson is that different people are affected by climate 
change in different ways – the impact is generally not as bad for 
richer people compared to poorer people. It it generally easier for 
richer people, or those from wealthier countries, to adapt.
The exercises can either be done individually (e.g. at home) or in 
small groups. Each postcard should be printed double sided with its 
picture (if possible) and the map and climate charts should be printed 
single sided. The climate charts should be kept with the postcards 
immediately above them. The weather symbols can be optionally 
printed to assist with describing the weather. The postcards/climate 
charts should be cut out.
Currently the climate charts are ordered to match their postcards. 
Matching these may be tricky for some – for each pair the tell-tale 
sign is that one place is generally much warmer, or else one is in the 
southern hemisphere and so the summer is switched.
The exercises can either be completed as a written exercise, as a 
discussion or as a mixture of the two. 

Instructions for teacher

Dr Luke Western
Atmospheric Chemistry Research Group
School of Chemistry, University of Bristol
luke.western@bristol.ac.uk

This exercise has been created as part of FUTURES2020.
This European Researchers Night project is funded by the European Commission under 
the Marie Skłodowska-Curie actions.

mailto:luke.western@bristol.ac.uk


Exercise 1: Weather & Climate

1. Locate on the map where each of the postcards have been sent from. Write 
the name of the postcard sender in the boxes on the map.

2. According to the postcard, what was the weather like when the postcard was 
written?

3. For each pair of postcards there are two charts showing the temperature and 
amount of rain for each month in a typical year. The temperatures show the 
highest and lowest temperature on a typical day in for each month, and the 
rainfall shows how much it usually rains in that month of the year (measured 
in millimetres).  At the bottom is how many days it usually rains in each 
month. Match each of the temperature and rainfall charts with its postcard 
(think about which countries are generally warmer).

A place’s usual temperature or the amount it usually rains is known as the climate of 
that place. The weather describes these things at a particular time. Generally, the 
weather changes from day-to-day, but the climate for a particular time of years stays 
the same. For example, in the UK there may be a day in November when the 
weather is warm, but usually the climate is cold. When we talk about climate 
change, we mean that things like the amount of rain, the temperature or the 
number of storms are changing to from what they are usually like at that time of the 
year.

4. What is the weather like where you are now? What is the climate like at this 
time of year? Is the weather typical of the climate?

You have been sent eight postcards from different locations around the world. In 
this first exercise you will learn about the climate in the different locations around 
the world and the difference between weather and climate.

Typical daily highest temperature

Typical rainfall for each month

Number of days it usually rains

Typical daily lowest temperature





Exercise 2: Climate change & its impacts

1. Below are four impacts of climate change. Decide which of these impacts will 
affect the people who wrote the postcards. There will be two postcards for 
each of the impacts.

2. How will these impacts of climate change affect the person who wrote the 
postcard?

3. Can you think of any other impacts of climate change?

4. Will the impacts of climate change be worse for people from richer countries or 
poorer countries? 

5. How might climate change impact you?

6. Write a postcard, replying to one that you received, describing the weather 
where you are, the climate at this time of year and how you think climate 
change might impact you.

In this exercise you will think about how the climate may impact the people who 
wrote the postcards, and how the climate may change where they live.

Snow and ice 
melt from 
warmer 

temperatures

Sea level rise and 
increased 
flooding

More forest fires 
from higher 

temperatures
More storms







12 Long Road
Bigtown
BG2 9FW
United Kingdom

Terve,
I’m writing to you 

from Lapland in northern 
Finland. It’s November, 
which is when the snow 
usually starts to fall, but 
lately it has just been 
raining. I’m looking forward 
to starting my favourite 
hobby again – cross 
country skiing! But I guess 
I’ll have to wait a little 
longer.

From Eemil

7 Leafy Avenue
Marshton

MH163DX

United Kingdom

Greetings from Louisiana in 
the USA!

I hear that it is cold in the 
UK in November, but it's 
still very mild here. My 
parents own a small farm on 
the coast. In the last year, we 
have had to move our 
animals inland – the fields 
nearest to the sea have become 
so waterlogged, they are no 
longer usable. By the time I 
move up to secondary school, 
Dad thinks they will be lost 
to the sea completely!

From Hank







Nomoskar from Bangladesh!

It is warm and sunny 
here after months of monsoon 
rains! On weekends I usually 
play cricket, but today the 
whole village is repairing the 
wall that protects our houses 
from the sea. It seems to be 
getting damaged more 
frequently these days. If the 
village floods, we might have 
to move further inland.

From Aadhira

1 Poplar Drive
Plymtown
PT78LP
United Kingdom

¡Olá!
I am writing to you from 

São Paulo, Brazil. I was supposed 
to going on a trip to Mato Grosso 
this weekend, but we are no 
longer able to go - there have 
been very large forest fires! It 
will be raining today – hopefully 
the rain will help to stop the 
fires, but I heard that raindrops 
are black from all the smoke! We 
usually get more rain during the 
months when it’s hotter here.

From Francisca

6 Water Street
Manchester 
M3 4QJ
UK







Hi from Sydney, Australia!

Its sunny today so we went to the 
beach but the smoke from the 
nearby bushfires made it very dark! 
Its summer here so there is no rain to 
help the firefighters, the fires seem 
to be getting worse every year.
On the bright side, the fire 
department have dropped a pretty 
powder all over our neighbourhood 
in case the fires get too close, 
apparently it stops things from 
catching on fire. I hope my dad likes 
his new pink car!

From Abby 

17 Farside Ave.
Exeter
EX1 6FG
UK

21 Short Street
Upmarket
UP7 1KJ
United Kingdom

Aluu from Greenland!
Today I went ice 

fishing with my Dad. We 
caught a huge fish, which 
will feed my whole family. It 
was nice and sunny but it 
was still very cold as it is 
March. We used to be able to 
go ice fishing until the end 
of April but it feels like the 
frozen fjords are melting 
earlier every year. I hope we 
can go again!

From Najaarak



Ross Merritt



3a Garden Drive
Little Pimlington
LP4 3JZ
United Kingdom

Hello from Devon!

I was supposed to go down to 
the beach today, but there 
was a storm. It was so windy I 
thought I'd get blown away. A 
few years ago it was so bad 
some giant waves washed 
away part of the train track. I 
hope it doesn't happen again, 
it made it much harder to see 
my family!

From Sarah

118 Oak Road

Greater Farthing

GF19 8KA

United Kingdom

Greetings from Jamaica,
I heard that it is winter 

in the UK in November, 
here it is warm all year, 
perfect for all our beaches. 
It's really dry where I live 
on the south of the Island, 
but I did have to run home 
in the rain today. My 
friends on the other side of 
the Blue Mountains had 
some huge storms today, 
and sometimes they even 
get hurricanes!

From Jayden





Learning Objective: To understand the PROCESS of Archaeology and appreciate how careful an 

Archaeologist has to be when excavating a dig site. 

 

Cookie Excavation 
 

NOT SUITABLE FOR CHILDREN WITH NUTS ALLERGIES 
FIND A SUBSTITUTE TYPE OF COOKIE 

 

In this practical activity, the cookie 
represents an archaeological site, and the 

chocolate chips are the artefacts. 
 

 

Step 1: Map your cookie and chocolate chips just 
like an archaeologist maps a site and artefacts. 

 

 

Step 2: Use a toothpick to excavate the chocolate 
chips from your cookie without damaging them. 
Try not to pick up your cookie while you are 
excavating!  

 

 

 

 



Instructions: 

 

 

1. Place your cookie in the middle of Grid A 
and draw around it. 

 

 

2. Note the coordinates of the top, bottom, 
left side and right side of the cookie. Use these 
coordinates to position your cookie on Grid B, 
so that you can draw around it (a pencil line 
perimeter). Keep your cookie on Grid B - take 
care to position it correctly.  
 

 

3. Before excavating, note the coordinates of 
any chocolate chips you can see. Use them to 
sketch the chips onto Grid A. 
 
 

4. Now the FUN part! Use a toothpick to 
excavate all the chocolate chips from your 
cookie. As you find ‘new’ chocolate chips, note 
their coordinates and sketch them onto Grid A. 
 
 

5. Keep a tally chart of all the whole chocolate 
chips and any broken chocolate chips you find. 
 

 

 

 



Grid A 
 

A B C D E F G H I J K L 

1 
            

2 
            

3 
            

4 
            

5 
            

6 
            

7 
            

8 
            

9 
            

10 
            

11 
            

12 
            

 

Grid B 
 

A B C D E F G H I J K L 

1 
            

2 
            

3 
            

4 
            

5 
            

6 
            

7 
            

8 
            

9 
            

10 
            

11 
            

12 
            

 



Cookie Excavation Evaluation 

 

1. How difficult did you think it was to excavate the 
chocolate chips?  
 

   EASY           OK           HARD 
           

 

 

2. Explain why you gave this response: 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 
 

 

3. How many whole chips did you find?  ___________ 
 

 

4. How many broken chips did you find? ___________ 
 

 

5. Describe the process you went through in order to 
excavate the chocolate chips from the cookie: 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 
If you dug more whole chips than broken ones you can 
show to your friends the Indiana Jones Award, which 
certifies you are a proper real archaeologist! 
 

This European Researchers Night project is funded by the European Commission under the Marie Skłodowska-Curie  
actions 



 

 

 

Build your own aerofoil 

How do aircraft fly? 

My research is in the field of aerodynamics which 
is about how air affects moving objects, such as 
planes and motorcars. 

If you take a walk on a windy day or stick your 
hand out a car window, you feel the air pushing 
against you. The air pushes much harder against 
aircraft because they fly so fast.  

It is important for aerodynamicists to study how 
air affects aircraft so that they can fly fast, safely 
and efficiently 

 
 
 
 
 
 
 
 
 

Concorde, supersonic passenger aircraft 

Did you know? You cannot hear a 
supersonic aircraft approaching because it 

travels faster than the sound waves it 
creates. You’ll hear it once it passes 

though! 

Activity 1 – Let’s make a simple water flow chamber 
In order to study how an aircraft will fly, scientists like to perform 
tests on small scale models in wind or water tunnels. In these 
tunnels, a stream of air or water is created and flows around the 
model. This gives us a better idea of what will happen when we 
actually try and fly the aircraft. 
On the right you can see a cylinder in a water tunnel. Colourful dye 
is used to make the flow patterns visible. Look at the interesting 
vortices forming behind the cylinder! 
What you will need: 
1) A container with a large surface area to hold the water. 2) Food 
colouring. 3) A dropper or syringe is useful, but not necessary. 4) A 
spoon, a blunt knife and a fork to act as our test models 
Steps: 
1) Fill the container with water. 2) Place droplets of food colouring 
in various places in the water. 3) Slowly drag a spoon, knife or fork 
through the water near the food colouring.  
Observe how the water flows around them! See what patterns you 
can create 

Fun fact: long distance cyclists will often cycle in triangular or rectangular formations called 
pacelines. These shapes control the airflow around the riders so that those at the back feel less 

wind resistance. When the riders at the front need a break, they switch with those at the back. In 
this way, they work as a team to travel faster and further. Migrating birds similarly fly in such 

formations  

Cylinder in Water 

tunnel creating 

vortices. Video 

https://youtu.be/30_aADFVL9M


 

 

 

 

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

Activity 2 – How do wings create lift? 
In order to overcome gravity, aircraft use wings to create lift. Lift is the upwards force created by 
carefully directing the flow of air around a wing. Look at the cross-section of a wing below (called 
an aerofoil). The aerofoil is very carefully shaped to produce lift. The top surface bulges outwards 
more than the bottom surface. The larger curvature on the top surface causes the air passing over 
it to accelerate to higher speeds than at the bottom surface. 
Due to the law of conservation of energy, the faster moving air has lower pressure. 
The difference in pressure on the top and bottom pushes the aerofoil upwards, creating lift! 
 

 
 
 
 
In this activity, you can create your own aerofoil! 
What you will need: 1) A4 paper 2) Scissors 3) Sellotape or similar 4) A drinking straw 5) A hair 
dryer 6) String 
 
Steps: 1) Follow the instructions in this video, which show you how to create a simple aerofoil.  
2) As demonstrated in the video, you can use the hair dryer to blow air over the aerofoil and 
generate lift. Experiment with blowing above and below the aerofoil, and at different angles, to 
maximise lift.  
 
Engineers who design wings for aircraft go to extreme efforts to carefully design the shape of 
aerofoils to maximise lift and reduce drag (a force which slows aircraft down).  
Aerodynamics is an exciting field which is constantly developing and pushing the boundaries of 
flight. We need young bright minds, such as yourself, to help us! 

Fun fact: In the wind tunnel in our laboratory, the air is accelerated to 
such high speeds (3 times the speed of sound!) that its temperature 

drops below −140℃. Now that is cold! 
 

Timothy Missing, High Speed Aerodynamics, University of Cambridge. A member of TEAMAero, 
funded by the European Union’s Horizon 2020 research and innovation programme 

 

Aerofoil generating lift 

http://www.futuresnight.co.uk/
https://youtu.be/ufeky6EIXQ4
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YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
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Co-inhibitory receptors of cytotoxic T cells 

Why our immune cells failed to kill cancer? 

Extract DNA from fruit in your kitchen 
All creatures on our planet have their own DNA: human, fruits, or bacteria.  

I extract DNA in the lab every day, to make new protein, or to make cells look green... 
Try this simple experiment below and you can extract DNA  

from banana or strawberry in your kitchen!  
Materials:  
- 5 ml washing-up liquid - 50 ml water - 5 g salt - 3-4 strawberries or 1 banana 
- 10 ml alcohol (vodka or rubbing alcohol will work! – Hand sanitizer will not) - Spoon – Cup - 
Plastic bag - Sieve - Small cup - Toothpick  
** Keep alcohol in the freezer, it works best when it is very cold!  
 
Steps:  
1) Mix the washing-up liquid, water and salt together. This helps break up the 
strawberry/banana cells. 
2) Put strawberries/banana in a plastic bag, pour in the washing up liquid mix, squeeze the air 
out, close the plastic bag and quash the strawberries/banana completely. By doing this we are 
releasing the DNA from inside the cells.   
3) Pass the mixture through the sieve into a small cup. This gets rid of any solid chunks.  
4) Gently pour alcohol into the cup. The alcohol pulls the DNA out of the mixture. DNA is not 
soluble in alcohol, so it precipitates out in the white clumps that we can see in the top layer. 
5) Slowly stir the toothpick in the upper layer to fish out the DNA!  

 

Do you know: 
That E. coli is the most common bacteria scientists use in the lab? 
 We culture this bacteria to produce DNA, proteins, etc. 
Do you know which cancer is 99% preventable because it is caused by a  
virus? Hint: we have vaccines against this family of viruses.  

  

  

 

“My research is about how our immune cells fight 
against cancer, and what stops them from winning 
this fight.  
I investigate into a specific type of proteins called 
coinhibitory receptor. They are found on the 
surface of our immune cells. Cancer cells can 
engage them to produce negative signals to “turn 
off” of the immune cell function.” 
 

- Jiahe Lu  

Cancer cell  

T cell  
(immune cell)  

http://www.futuresnight.co.uk/


 

 

 

Analytical techniques to study the Earth 

How can science help us understand our environment? 

In our research we use analytical 
chemistry techniques, such as gas 
chromatography (GC), to investigate the 
molecules of the Earth. This includes 
answering questions about the past, 
studying the environment and 
investigating criminal activity. For example, 
we can work out what the climate used to 
be like millions of years ago or look at 
what our ancestors were eating in the 
stone age. 

 

Cochineal dye is a red colourant that we can find 
in paintings, but you might have encountered in 

ketchup or jelly beans. Do you know what 
cochineal is? An insect that lives on cacti!  

 

Activity: 
 
Plants get their colour from three different types of compounds: Chlorophyll (green), carotenoids 
(yellow/orange), anthocyanins (red). The latter start being produced in the autumn, before leaves 
fall off trees. Carotenoids and chlorophyll, instead, are produced all year round. Paper 
chromatography can separate these different pigments in leaves.  
 

The experiment will require: 
 

• Different coloured leaves (green, orange, yellow, red), a 
few of each colour 

• Isopropyl alcohol 

• Mortar and pestle (or a wooden spoon and a glass) 

• Filter papers (or coffee filters) 

• Toothpicks (or pencils) 

• Glue (optional) 

Fun Fact! By looking at old pottery, we’ve discovered that people used bee products over 8,000 
years ago! Can you think of two products we still use today that are produced by bees? 

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

http://www.futuresnight.co.uk/


 

 

 

 
1. Separate leaves of each colour, tear them to pieces, and crush them with a mortar and 

pestle (or the back of a wooden spoon into a glass). 
 

2. Place the crushed leaves into different labelled glasses (one for green, one for yellow, 
etc…). 
 

3. Pour some isopropyl alcohol 
into each glass, enough to 
cover the leaves, mix well and 
leave for a couple of hours 
(After a few hours you can 
either filter out the leaves to 
better see the colour of the 
solution, or leave them in 
there). 

 

4. Cut your coffee filter paper into rectangular strips. 
Wrap and glue one of the short ends onto a 
toothpick or similar (the toothpick needs to be able 
to rest on the rim of the glass), so that you can place 
the filter paper into the solution without it touching 
the side of the glass. You don’t need the glue if you 
can rest the filter paper on the toothpick. 

 
5. Leave for at least one hour, after which you will observe the separation of pigments on the 

filter paper. 
 
 

 
For more info, or a visual guide of the experiment, see: 
https://www.youtube.com/watch?v=qH-AJDqsSII 

 

Fun fact! Our lab was one of the first to study moon rocks, collected during 
the first moon landing in 1969. Professor Geoff Eglinton and his team 

analysed the organics in the rocks to look for signs of life. They didn’t find 
any, but they did discover methane, created by chemical reactions driven by 

solar winds. 
 

Organic Geochemistry Unit, University of Bristol 

 

Alcohol 

Leaves 

ORANGE BROWN GREEN 

Alcohol 

Paper 

Toothpick 



 

 

  

Analytical Techniques to Study the Earth 

What can we learn from the molecules around us? 

In our research we use analytical chemistry 
techniques, such as gas chromatography (GC),  
to investigate the molecules of the Earth. This 
includes answering questions about the past, 
studying the environment and investigating 
criminal activity. For example, we can work out 
what the    climate used to be like millions of 
years ago or look at what our ancestors were 
eating in the stone age. 

 

Fun Fact! By looking at old pottery, we’ve 
discovered that people used bee products 
over 8,000 years ago! There were also 
traces of milk in 3,000-year-old baby 
bottles, just like the one above! 

Activity: 
 
Did you know that within black ink there is a rainbow of colour waiting to be uncovered? Here, we 
will use paper chromatography to separate the pigments that make up different types of black 
pen inks. Different brands of pen use different types and amounts of these pigments and so when 
we separate them out, we observe different patterns. We will compare these patterns and 
attempt to uncover the identity of a mock ransom note.  

It’s not just black ink that creates these rainbows though! Try this activity with some coloured 
pens (e.g. felt tips) - what pigments can you see in them? 

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

You will need: 

• Filter papers (coffee filters will do fine) 

• A few cups or mugs 

• A selection of black pens (water soluble) 

• 1 x pencil 

• A volunteer to write a mock ransom note. 

• Scissors 

© K. Rebay-Salisbury 

http://www.futuresnight.co.uk/


 

 

 
Instructions for the ransom note: 
 

1. Have your volunteer think of an idea for a ransom note and a person who could be guilty 
(you could pretend someone has taken all the biscuits in the house and assign different 
pens to different household 
members – the brand of pen links the 
person to the note). 

2. Have your volunteer write the note 
approximately 1.5 cm from the 
bottom of the filter paper before 
cutting into strips.  

3. Make sure no-one but your volunteer 
knows what pen was used! 

 
Instructions for the experiment: 
 

1.    Using a pencil draw a line across the strip of 
        filter paper approximately 1.5 cm from one end. 

2.    Using one of the black pens, draw a small 
        circle on the centre of the line you have just 
        drawn. 

3.    Make a fold approximately 1.5 cm from the 
        other end of the filter paper, so that you can 
        balance the paper on a pencil. 

4.    Fill your cup with water so that when you 
        balance the pencil on the rim of the cup only the 
        very bottom of the paper will be in the water. 

5.    Keep the filter paper suspended in the middle of 
        the cup so that it is not touching the edge. 
 

Fun fact! Our lab was one of the first to study moon rocks, collected 
during the first moon landing in 1969. Professor Geoff Eglinton and his 
team analysed the organics in the rocks to look for signs of life. They 
didn’t find any, but they did discover methane, created by chemical 

reactions driven by solar winds. 
 

Organic Geochemistry Unit, University of Bristol 

 



 

 

 

 
6. The water will start to move up the 

filter paper – what do you notice 

happens to the pen ink?  

7. Watch your filter paper over the next 10 

minutes and make a note of the 

patterns you see. 

8. Now repeat steps 3 -7 with the strip of 

ransom note paper and your other black 

pens. 

9. Once you have a few different 

separation patterns – compare to the 

ransom note. Are there any similar 

patterns? Use this to guess which pen 

was used for the ransom note and have 

your volunteer confirm. 

 
Below is a picture of some common pen brands of their separation patterns: 

Fun fact!  Cochineal dye is a red colourant that can be identified in 
paintings by GC analysis. However, this is better known as a food 

colourant – you might have encountered it in ketchup or red jellybeans. 
But do you know what cochineal is? An insect that lives on cacti! 

 

Organic Geochemistry Unit, University of Bristol 

 

Staedtler                                            ‘other’                                   Berol                                     Stabilo 



How to Palaeo

As animals evolves they adapt their features into new shapes and sizes, but they still 
leave evidence of their original form. Many features are shared between lots of different
animals if they share a common ancestor. In palaeontology, this is called HOMOLOGY.

A classic example of this is in 
the arms of many land-living 

vertebrate animals.

Because they all evolved 
from the same common 

ancestors, they all have the 
same bones in their arms.

However, the shapes are 
different because of their 

different lifestyles.

HUMERUS

RADIUS

ULNA

CARPALS

METACARPALS

PHALANGES

USEFUL EXAMPLE

Activity 1

It’s not just mammals who have those same arm bones. 
Dinosaurs have them too.

This is the arm of a theropod 
dinosaur, Allosaurus.

Can you fill in the missing labels
with the names of the bones?

This is because all land-living vertebrates 
(reptiles, birds, amphibians, and mammals) 

shared a common ancestor around 400 million 
years ago with this kind of arm structure.



Let’s Be Melodramatic!
You might have heard the term ‘melodramatic’ today, used to describe 
someone or something that is over the top and dramatic. What you might 
not know is that the term in fact derives from a specific form of theatre: 
melodrama. Melodrama was the most popular form of theatrical 
entertainment in Britain for over a hundred years (approximately 1800-
1900)! It was performed all over the country to all kinds of people, from local 
families to Queen Victoria herself.

Although each melodrama was different, they were all made up of dramatic 
situations – a character rescued from a mine flooding in real time; a chase 
through the forest during a lightning storm. They made use of exciting and 
innovative technical effects – horses running on treadmills set into the stage; 
trains travelling across the stage, coming to a stop right ahead of a character 
tied to the tracks. This was all emphasized with appropriate music and 
dramatic performance style. In order to match with this dramatic style of 
theatre, the acting style was BIG and BOLD !

Today, we’re going to look at a couple of sections from an 1895 acting 
manual written by Henry Neville – a popular melodramatic actor of the time 
– so that you can think about and practise this stylized approach to acting. 



Exercise A
‘What’s in a Hand?’ (1 of 4)

In his 1895 guide to gesture on the stage, Henry 
Neville – a popular actor in the period – tells us that 
the hands express great emotion and meaning in the 
theatre. Certain gestures, he argues, should be 
practised and learnt by the melodramatic actor.

Instructions

In the box overleaf are a list of gestures that are 
supposed to be performed on stage with the hands. 

1. In your group, try out each gesture. Remember 
you’re supposed to be on the stage, so make 
them as big and dramatic as you can! 

2. Discuss what you think each one is supposed to 
mean and fill in your answers.

3. See the final page for Henry Neville’s answers. 
Do you agree? How close were your answers?



Henry Neville’s
Guide to Hand Gestures

on the Melodramatic Stage (1895)

THE HAND ON THE HEAD

______________________________________________

THE HAND ON THE EYES 

______________________________________________

THE HAND ON THE LIPS  

______________________________________________

THE HAND ON THE CHEST  

______________________________________________

WAVED OR FLOURISHED  

_______________________________________________

CLASPED OR WRUNG 

_______________________________________________

EXTENDED  

_______________________________________________

Exercise A
‘What’s in a Hand?’ (2 of 4)



Henry Neville’s
Guide to Hand Gesture

on the Melodramatic Stage (1895)
ANSWER KEY

THE HAND ON THE HEAD
Indicates pain, distress, thoughtfulness.

THE HAND ON THE EYES 
Shame and sorrow.

THE HAND ON THE LIPS  
Command, silence.

THE HAND ON THE CHEST  
Appeal to conscience.

WAVED OR FLOURISHED  
Joy or contempt.

CLASPED OR WRUNG 
Trouble, despair.

EXTENDED  
For friendship, appeal, to receive.

Exercise A
‘What’s in a Hand?’ (3 of 4)



Discussion Questions

v Why do actors need such big and bold gestures if they 
are also talking?

CONSIDER the type and size of theatre (in a big 
theatre, can everyone always hear and see
everything?). CONSIDER ALSO the ways your body 
conveys meaning that might be different from
language. 

v Do you think these gestures mean the same today as 
they did in 1895? Is it even possible for gestures to be 
universal (understood by everyone in the same way)?

CONSIDER the ways in which our culture and 
experience shape how we understand the world.

v Who are these movements written for? Do they 
presume a certain kind of actor with a certain type of 
body? Does this exclude some people?

Exercise A
‘What’s in a Hand?’ (4 of 4)

This worksheet was prepared by Dr Isabel Stowell-
Kaplan, Marie Curie Research Fellow in the 
Department of Theatre at the University of Bristol. 
The research for her current project has received 
funding from the European Union’s Horizon 2020 
research and innovation programme under the 
Marie Skłodowska-Curie grant agreement No 
843672.

This European Researchers Night project is funded 
by the European Commission under the Marie 
Skłodowska-Curie actions.



Exercise B
‘Walk with Me’ (1 of 4)

In his 1895 guide to gesture on the stage, Henry Neville 
provided an extraordinarily detailed description of the 
appropriate walk for a ‘typical’ person on the stage.

Instructions

1. Read over Henry Neville’s instructions carefully 
(provided overleaf).

2. Underline each body part he mentions. How many are 
there in total?

3. Number each instruction you find. Is it more than you 
expected?

4. Try it out in your group! Is it difficult to follow his 
instructions? 



Henry Neville’s
Guide to Walking

on the Melodramatic Stage (1895)

The length and peculiarity of the stride depend on the 
character; for ordinary purposes a stride of about sixteen 
inches [40 cm] will suffice.

Incline the body in the direction in which you are going, 
look where you are going; the foot will involuntarily follow 
the head.

Start with the leg away from the audience.

The bent, or flexed leg gracefully loose and ready; walk 
straight, feeling the first impulse in the thigh. No rolling, 
bobbing, strutting, or peculiarity belonging to character.

Shoulders well down, head erect, chest forward.

In the most elegant walk the ball of the foot should first 
touch the ground, but with high heels this, of course, is 
impossible.

The torso and head should sway in sympathy with every 
motion of the legs.

Contd. à

Exercise B
‘Walk with Me’ (2 of 4)



Henry Neville’s
Guide to Walking

on the Melodramatic Stage (1895) 
contd.

[Before you begin] turn out your toes to an angle of, say, 
seventy-five degrees (the second position in dancing), with 
the heels about five inches apart [12 cm] (Fig. 5).

Start from the right with the left foot; from the left with 
the right foot. Otherwise the legs seem to cross each 
other in a very awkward, ungraceful manner.

Practise walking from right to left. Turn gently and change 
the position of the feet with the utmost simplicity, free 
from parade or dancing fancies.

Exercise B
‘Walk with Me’ (3 of 4)



Discussion Questions

v Why do you think Henry Neville gives such specific 
directions for the simple act of walking? Is walking on 
stage different from walking on the street?

NOTE the comparison made with a dancing position. 
Is walking on stage more like dancing than walking 
on the street?

v Do rules about what to do with your body help you to 
show what you mean or do they limit what you can 
say?

v Who are these movements written for? Do they 
presume a certain kind of actor with a certain type of 
body? Does this exclude some people?

Exercise A
‘Walk with Me’ (4 of 4)

This worksheet was prepared by Dr Isabel Stowell-
Kaplan, Marie Curie Research Fellow in the 
Department of Theatre at the University of Bristol. 
The research for her current project has received 
funding from the European Union’s Horizon 2020 
research and innovation programme under the 
Marie Skłodowska-Curie grant agreement No 
843672.

This European Researchers Night project is funded 
by the European Commission under the Marie 
Skłodowska-Curie actions.



 

 

Let’s trap some light! 
Texturing pattern photovoltaic solar cells 

 

Currently, we pollute a lot when generating the 
electricity that we use every day. This is 
something that we want to change as a society. 
We need to pollute less and solar cells are perfect 
to help us achieve this target. Watch this video to 
learn a little about how Photovoltaic solar cells 
convert sunlight into electricity and do not 
pollute while doing so! If we can make solar cells 
more efficient they can help us even more! The 
problem  is that flat solar cells reflect sunlight 
back into the air Once the light is reflected away 
it cannot be converted into electricity.  One 
method to stop this from happening is by 
“trapping” the light so that most of the sunlight 
can be converted into electricity. The aim of my 
research   is to design a new textured (bumpy!)  
design on the top of a solar cell so that it reflects 
less light and absorbs more light, which means it 
makes  more electricity… hurrah!! If you want to 
find out more information, please see the project 
website or if you prefer feel free to send me an 
email! 
Dr. Francisco Cabrera. City, University of London 
Project acronym: SolArray.  (project website) 
Funded by MSCA Horizon 2020 grant 101032153 
 

 

”Fun Fact”: Did you know that the 
energy of all sunlight hitting the surface 
of the earth in a single day is equivalent 
to 27 years of the energy consumption 
of World’s current population? That is a 
lot, so let’s make use of it! 

Textured   

surface 

Planar  
surface 

Solar cell 

Solar cell 

Sun 

Sun 

https://www.youtube.com/watch?v=0Qmgdz9E47s
http://www.blogs.city.ac.uk/solarray


 

 

 

Now, do you think you are ready to make your very first solar cell? 

Materials:   2 cardboard                     1 Glue                           2 Aluminium foil 

Steps: 

1. Cut 2 pieces of cardboard to the size you want your solar cells to be. 

2. Cut 2 pieces of aluminium foil to the same size as the cardboard pieces. 

3. Keep one of the two aluminium foil pieces with flat surface (we will call this the flat surface 

aluminium foil) and the other make it a ball and then flatten it (we will call this the rough 

surface aluminium foil).  

4. Place some glue on the surface of both cardboard pieces. 

5. Place the flat surface aluminium foil on one of the cardboard pieces. This will be your flat  

solar cell. 

6. Place the rough aluminium foil on the other cardboard pieces. This will be your  textured 

solar cell.  

7. Repeat Activity 1, but replace the mirror with your flat solar cell. Then do it again with your 

textured solar cell.  

Hopefully you can see that the textured solar cell reflects less light back onto the paper. If it was 

a real solar cell this would mean it could make more energy with the same amount of sunlight. 

This is how I hope my research will help create a greener future. 

 
Activity 
Materials: 1 torch                1 mirror               1 sheet of paper 
 
Steps: 

1. Stand in front of a mirror. 
2. Place the sheet of paper on the floor between the mirror and yourself (make sure you can 

see the paper from the mirror when standing in front of it). 
3. Switch on the torch 
4. Point the torch at the mirror. Change the position of the torch until you can see the light 

reflected onto the paper.  
5. Once you are able to see the light spot on the paper then you have successfully guided 

the light towards the paper… well done! 

How can guiding the light be useful in solar cells? 
Hint: In the activity above, how many times did the light spot hit on a surface?...  

… 2 times (on the mirror and on the paper) 

Do the flat and textured reflect the same light? 



 

 

 

Make your own seaweed fertiliser 
(An activity for when you’re near the sea!) 

We are researching how to make useful things from green seaweed blooms 

When nutrients from farms and factories enters 
the sea, seaweed can grow really fast! This is 
called a seaweed bloom. The green seaweed 
Ulva is responsible for almost half of seaweed 
blooms around the world. They build up on 
beaches and rot, causing a lot of environmental 
and economic problems.  
However, if these seaweed are collected before 
they reach the shore they can be used to make 
useful things and to make money. Ulva contains 
a special sugar, and at Aberystwyth University 
we are working out what we can use them for 
and how to do it.  

 

It took more than 10,000 people and 
around 1000 fishing boats to clean up the 

green tide that occurred in Quingdao, 
China just before the 2008 Olympics. 

Activity 1 

Seaweeds contain a lot of valuable ingredients that are used in 
different household products which you use all the time, like  
toothpaste, shampoo, shower gel, make up, sunscreen, plant 
fertilizers etc. They are also used in foods such as ice creams, 
yogurt, jellies, chocolates, butter etc.  Seaweeds are also eaten 
as a vegetable in some Asian cuisines. For example, the dark 
green-black flat sheets used to roll sushi are actually dried 
seaweed. Seaweed based products are sustainable and eco-
friendly. 

1.1 Go around your house, check the ingredients section on the 
pack of all products and make a list of those that contain 
seaweed extracts. They will be listed down as seaweed 
extract or look out for words such as carrageenan, alginate, 
or agar. 

1.2 Draw a picture of how you imagine seaweed grows in the 
sea (Hint: You will most likely find them attached to rocks). 
When you visit the shore for the next activity, check if your 
picture matches what it looks like.     

Seaweeds can be grouped into three distinct types based on colour. When you visit the shore or 
beach, can you identify the three different colours of seaweed? 

 

 
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

https://youtu.be/6X92MOayg-4
https://youtu.be/6X92MOayg-4
http://www.futuresnight.co.uk/


 

 

 
 

Activity 2 
DIY Liquid Seaweed Fertilizer 
 
Seaweeds can be used to make an excellent organic fertilizer for your home garden. They contain 
all the valuable nutrients that can help your plants grow without the use of synthetic or chemical 
based fertilizers.  Although some fertilizers available in the shops are made of seaweed, they can 
be expensive! Making your own seaweed fertilizer costs nothing and you can be sure that there 
are no chemicals in them. You can follow this simple recipe to make some liquid seaweed 
fertilizers at home. 
 

1) Collect around 3/4th of a bucket of seaweed (Any colour) 
from the beach. Make sure you collect only what is 
washed on the shore and not those that are attached to 
rocks or actively growing.  

2) Rinse the seaweed with fresh water or rainwater if 
available. 

3) Add fresh water or rainwater to the bucket, just enough 
to cover all the seaweed in it.  

4) Cover the bucket with a lid and store it in a corner 
outside your house. Keep it as far away from doors and 
windows as possible as it will smell bad in a few weeks. 

5) Stir the seaweed with a stick every 3-4 days. The mixture 
will start to smell after a while. Do not worry, the smell will eventually disappear. 
Disappearing of the smell is an indicator that your fertilizer is ready to use. 

6) Once ready, pour the liquid out from the bucket into another container. The seaweed 
waste can be added to your compost bin. Do not add the waste directly to the soil as it will 
be too strong for the plants.  

7) Mix some of the seaweed feed with 9 times the amount of water, to dilute it.  

8) Use the diluted liquid to water the plants in your garden. 

 
In addition to liquid seaweed fertilizer, there are other ways in which 
seaweed can be used to help your plants grow. This video describes the 
benefits of seaweeds as fertilizers and explains the different ways that 
they can be used.   

Green tides that occur every year at Brittany in 
France are visible from space. Click here to read 

the research paper! 

 

Dr Valerie Rodrigues, IBERS, Aberystwyth University 

 

           DIY 

https://www.youtube.com/watch?v=fZsZMp-MCDY
https://www.mdpi.com/2072-4292/13/8/1408/htm


 

 

 

 

Match The Methane 

Try this online quiz to see if you can match the animal to the amount of methane it 
produces! 

 

Guess which animal produces the 
most methane by moving the 
animals into the squares. 

Follow the link below to the quiz and find out 
the answers: 

CLICK HERE TO TRY THE QUIZ 
[http://danielhoare.com/acrg-quiz/index.html] 

 

 

 

 

 
Daniel Hoare and Dr Aoife Grant, University of Bristol 

 

  
THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY WHERE 
YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND IMAGINE 
THE FUTURE… Find out more at www.futuresnight.co.uk 

 

http://danielhoare.com/acrg-quiz/index.html
http://www.futuresnight.co.uk/


 

 

 

  

MINI MRI MACHINE 

Seeing inside your bodies with Imaging 

I'm Dr Elanor Hinton. I am a research 
scientist at the University of Bristol. I will be 
leading you through this session all about 
'Seeing inside your bodies with Imaging'. In 
my research, I use imaging to understand 
what happens in the brain when people are 
hungry and want to eat tasty food. This 
research helps to understand when appetite 
control in the brain can go wrong for some 
patients. 
 

 

Did you know that 60% of your body is 
made up of water?! Magnetic 

resonance imaging (MRI) uses this 
water to take pictures inside your body! 

Activity 1 
Simply cut out the picture below and use the tabs to build your own MRI scanner. 

 

 

 

 THIS ACTIVITY IS PART OF FUTURES: A FESTIVAL OF DISCOVERY 
WHERE YOU CAN EXPLORE THE PAST,  CREATE THE PRESENT AND 
IMAGINE THE FUTURE… Find out more at www.futuresnight.co.uk 

 

http://www.futuresnight.co.uk/


 

 

 

Activity 2 
MRI stands for magnetic resonance imaging, and it is how doctors and scientists can see inside our 
bodies. 
Click on this link to an online activity:  
https://padlet.com/elanorhinton/ceeia6dtw8o3bhi3 
 

 
 
You can learn all about how MRI works, including a quiz about staying 
safe near the MRI scanner. You can also learn about what it is like to have 
a brain scan.  Through this link, you can ask me questions you may have 
about MRI!   

 

We can use MRI to 
learn how our 

brain makes us feel 
hungry and helps 
guide us to find 

food! 

Elanor Hinton, NIHR Bristol Biomedical Research Centre, Nutrition theme, University of Bristol 

 

https://padlet.com/elanorhinton/ceeia6dtw8o3bhi3
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Code Breakers 
 

In the early 1800s there were no radios or telephones. Sailors used signal flags to communicate over long 
distances, using a code called semaphore.  
 
Can you master the code?  
 
Make two semaphore flags and spell out a word. Can a friend or family member decode your message?  
 
 

Make your own flags 
 
Traditional semaphore flags look like this 
 
 
 
Using 2 pieces of paper, you can design and colour in your own flags – draw the flags on both sides of the paper.  
 
Stick your flags on to a pencil, wooden spoon, straw or similar so you can hold them.  
 
 
 
 
 

  



 
 

Sending a message 
One person is the signaller; the other person is a decoder.  If there are more than two people, have a team of 
decoders. The signaller will need two flags and a copy of the semaphore alphabet; the decoder will need paper 
and pencil (for recording letters) and a semaphore alphabet. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Top tips 
Start with a short word e.g. ship; you can move to longer words as you get more confident. 
The semaphore alphabet figures are facing forward in the diagrams – pay attention to the flag positions (for 
example in the letter B your right arm should be horizontal and your left arm down) 
 

Signaller 
 
Decide what word you are going to signal, it 
could be your name, a colour, an animal - the 
choice is yours!  
 
Hold a flag in each hand and move your arms 
into the exact position shown by the letter on the 
semaphore alphabet.  
 
Once the decoder has written down their guess 
for the first letter, move your arms to make the 
next letter.  
 
Repeat until you’ve spelt out your chosen word.  
 

Decoder 
 
Stand or sit in front of the signaller. Use the 
semaphore alphabet to work out what word the 
signaller is spelling out. They will signal one 
letter at a time.  
 
Once you’ve worked out what the letter is, write 
it down and ask them to move to the next letter.  
 
When they’ve finished spelling out the word, tell 
them what you think the word is. Have you got it 
right?  
 
Swap roles and have another go with a different 
word.  
 

 

 



 
 

Semaphore Alphabet 


